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Abstract 
The information about addition of Averrhoa bilimbi L (AB) extract in black tea liquor still poor, the antioxidant and the phenolic 
content in the beverage presented in this research. The purpose of present study was to evaluate the antioxidant activity, the total 
phenolic content, vitamin C and total sugar toward the addition of AB extract at some various level into black tea extract. The 
results showed that the addition of AB extract have significant effect on antioxidant activity, total polyphenols, vitamin C, and 
total sugars. The results of sensory tests showed that the treatment D as the most preferred product due to color (70%), taste 
(75%) and aroma (80%).  
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1. Introduction 
Tea is one of the favorite beverage consumed world wide. Tea is produced from shoots of tea (Camellia sinensis). 
Tea is made by brewing the leaves, shoots, or leaf stalks which are dried previously, then added some hot water for 
brewing. Tea became one kind of functional beverage that are very popular in the world caused by its natural 
compound called antioxidants. Antioxidants are part of flavonoids that can keep the body from free radical attack 
(Hartayo, 2003). 
Tea has many benefit, tea leaves can be processed into green tea and black tea. Black tea is grouped into several 
levels of quality that is of low quality tea and high quality tea. Low quality tea is produced from refined old leaves, 
while the high quality tea is produced from processed young leaves (Yudana & Luize, 1998). Low quality tea has 
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enough potential to be processed into tea. This type of tea is very beneficial because having a low cost and 
increasing the value of tea into the more prestigious beverage products.  
Drink bottled tea have become very popular and have a considerable market share in Indonesia, especially among 
teenagers and college students. The addition of the flavor enhancer on tea can increase flavor of tea. One of the 
ingreidients is Averrhoa bilimbi L (AB). 
AB is one of the plants which easy to grow in Indonesia. Processing of AB in Indonesia unfortunately is not 
optimal. The ability of these plants to produce fruit throughout the year are not comparable with its utilization, many 
fresh fruit are wasted. Ripe fruit should be harvested quickly because the fruit is easy falling from the tree and 
rotting. 
AB is a plant which useful to cure cough, rheumatism, high blood pressure. AB contains flavonoids, steroids / 
triterpenoids, glycosides, protein, fat, calcium, iron, vitamin A, B1, and C (Wijaya kusuma & Dalimartha, 2006). Its 
chemical content can be used as medicines, so that expected AB can be utilized for tea drinks which has specific 
characteristics and also as functional beverages.  
Shown by the description above, tea processing for this research was mixed black tea extracts and AB extracts 
which was an innovative and good for both of raw materials. In this research, raw material used black tea that was 
grade III group. To increase the antioxidants level, mixing extract of black tea and AB will increase the quality of 
this beverage. In order to determine the most appropriate percentage of AB extract added to functional drinks tea and 
to determine which the most appropriate percentage of AB extract added to tea as flavour enhancer determined by 
score of sensory evaluation test.  
2. Material And Methods 
2.1. Materials and Equipment 
Raw materials used for this research were dried black tea grade III from PT. Mitra Kerinci, Padang, West 
Sumatera and AB from Padang. Chemicals used for this research were methanol, ethanol, DPPH, acetone nitrile, 
distilled, Follin-Ciocalteu reagent, Na2CO3 5%, gallic acid, starch indicator, iodine 0,01N, Na-benzoate, media 
PCA, physiological saline, reagent wagner, chloroform, and sulfuric acid. Equipments used for chemical and 
biological analysis were analytical balance, ultrasonic bath, Spectrophotometer UV-1800, the HPLC (High 
Performance Liquid Chromatography) Shimadzu. 
2.2. Research Design 
Research design used completely randomized design (CRD) which consist of 5 treatments and 3 replications. 
Datas were analyzed statistically using ANOVA (Analysis of Variance), if significantly different were continued 
using DNMRT test (Duncan's New Multiple Range Test) at the 5% significance level. Treatments in this research 
were consist of A = Addition AB extract 2%; B = Addition AB extract 4%; C = Addition AB extract 6%; D = 
Addition AB extract 8%; E = Addition AB extract 10%. Percentage of AB extract added were calculated by total 
black tea (of 1000 ml). 
2.3. Research Implementation 
2.3.1. Extraction of Black Tea Process 
110 grams black tea was extracted by hot water at a 90oC. Extraction was proceed by adding 1000 ml of water for 
3 minutes, then extraction liquid was filtered into a container. Second extraction was extracted by adding water 
(90oC) of 500 ml for 3 minutes as well, liquid was filtered back into the container. Third exctraction with water 
(90oC) 250 ml for 3 minutes as well, and then filtered. Liquid extraction results are merged into one and filtered into 
the bottle. 
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2.3.2. AB Extraction Process 
A 100 grams AB were pressed become smaller size by using a juicer. The filtrate was placed into a bottle which 
was after that pasteurized at a temperature of 80oC for 10 minutes. 
2.3.3. Formulation of Functional Drink  
Black tea extract was mixed by water, then was added AB extract in different percentages (2%, 4%, 6%, 8% and 
10%). The formula of functional drink tea with AB extract adjusted by the following formula: 
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Each product were packaged using plastic cup hermetically. 
2.4. Observations and Analysis 
Observations and analysis has been determined to black tea extracts, AB extracts, and AB tea . Black tea extract 
was analyzed total polyphenols analysis. For AB extract was analyzed total polyphenols and vitamin C. To AB tea 
was analyzed antioxidant activity, polyphenols, level of catechins/catechins, alkaloids, Vitamin C, Total Plate 
Count, total sugar, and sensory evaluation test 
2.5. Antioxidant Activity (Gadow et al., 1997) 
Antioxidant activity was analyzed based on its ability to bind free radicals (radical scavenging activity) DPPH. 
Measurements were made using 5 mg free radical DPPH (1,1 -diphenyl-2-pikrylhydrazyl) dissolved in methanol 
into the flask 100 ml (50 ppm). Previously, the AB tea that have been made in several formulations which should be 
diluted. 1 ml of sample was diluted by using distilled water in a test tube with a comparison 1:20 dilution (3.14 mg / 
ml), then diluted again with comparison of dilution 1: 5 (0.62 mg / ml), and the latest was diluted back with three 
types of dilution, namely 1: 5 (0.125 mg / ml), 1:10 (0.062 mg / ml) and 1:15 (0.041 mg / ml). Furthermore, 1 ml of 
solution which has been diluted, put into a test tube, then added 2 ml of methanol and 2 ml of DPPH. Mix and keep 
the samples for 20 minutes. After that measured absorbance value at a wavelength of 517 nm using a 
spectrophotometer. As a control, used 1 ml of methanol. Absorbance showed antioxidant activity. Measurement of 
antioxidant activity was calculated using the formula: 
 
Antioxidant Activity =   
	  
2.6. Polyphenols Total  
Total polyphenol content of AB tea was analyzed using Follin-Ciocalte. 1 ml of AB was diluted by using distilled 
water with comparison dilution 1:10. 1 ml of sample was put into a test tube, and then 1 ml of ethanol, 5 ml of 
distilled water, 0.5 ml Follin-Ciocalteu reagent (50%) were added to the test tube and mix it. After 5 minutes, 1 ml 
of Na2CO3 (10%) added to test tube, mixed until homogen. The reaction mixture were storage to dark place or 
wrapped in aluminum foil for 60 minutes. After that measured absorbance value at a wavelength of 725 nm. 
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Standard curve was constructed in the same manner by replacing samples with gallic acid which was made with 
several concentrations. The content of total polyphenols in tea functional beverages expressed in mg / L. 
2.7. Catechin Content 
Catechins content were determined by using HPLC (High Performance Liquid Chromatograph). Catechin 
standard solution was prepared by weighing 20 mg of catechins standards, then dissolved in 10 ml of distilled water 
(2000 ppm). After that 1 ml of standard solution of catechins was put into a test tube which was added 4 ml of 
methanol, and then filtered by the filter 0,45μm into the bottle, so that it can be injected to HPLC. 1 ml samples was 
put into a test tube, then added 4 ml of methanol. Subsequently, filtered with filters 0,45μm which was injected into 
the vial, then inserted into the HPLC for detecting the time and the percentage of catechins area. The mobile phase 
used was acetone nitrile and water. Catechin standard solution and each sample was filtered into a vial inserted into 
the HPLC apparatus to obtain peak concentration and time appear each sample catechins. Wavelengths used in 
HPLC apparatus was 280 nm. 
2.8. Alkaloids Test  
Qualitative analysis of alkaloids referred to Culvenor and Fritzegerald method using a reagent Wagner. 5 ml 
sample extracted to 10 ml of chloroform beramonia (pH 8-9), filtered filtrate was added to a test tube. 2,5 ml of 
sulfuric acid was added with 7.5 ml of distilled water on the test tube. 2 ml of sulfuric acid (25%) was added to the 
solution, the solution was shaken until homogeneous so that alkaloid acid fraction will be extracted to, then 
transferred to a test tube 3 pieces. Then, added to the test tube reagent and added Wagner, the alkaloid (+) was 
characterized by the occurrence of brown sludge. 
2.9. Determination of Vitamin C (AOAC, 1995) 
Levels of vitamin C determined by titration. 10 grams of sample put in a 250 mL volumetric flask and diluted to 
the proper mark tera. Then, shaked and filtered. 25 ml filtrate which was added to 1 ml of starch indicator drops, 
then titrated with 0.01 N iodine until resulting blue color. The content of vitamin C can be calculated as follows: 
 
vitamin C (%) = V x 0,88 x P x 100 sample (g) 
V = mL iod 0,01 N  
P = dilution 
0,88 = milligram of ascorbic acid for 1 mL iod 0,01 N 
2.10. Total Plate Count (Fardiaz, 1993) 
Prepare dilution 10¯1 and 10¯2. Pipette 1 ml of dilution that already prepared and put in a petri dish aseptically 
(pipetting made from high dilution to low). Poured PCA (50°C) into the cup with a circular motion or as a figure 8 
by spread the cells. Let the slab in order to freeze (10 minutes). Observed growth of microbe after 2-3 days. Count 
the number of colonies on agar plates according to the rules SPC. 
2.11. Sugar Content (Yenrina et al., 2009) 
Clean the refractometer prism used paper or tissue. Taken sample by using a pipette, then placed the sample 
which was pipetted on the prism surface and slowly closed it. Brix value was determined by looking at the boundary 
of dark and light. Brix value shows the total sugar content in the solution. Repeat measurements for accuracy. Clean 
back refractometer which have been used. 
245 Tuty Anggraini et al. /  Agriculture and Agricultural Science Procedia  9 ( 2016 )  241 – 252 
2.12. Sensory Test 
Sensory Test is a test using human senses as an instrument. This test is often used to assess the quality of 
agricultural products and food commodities (Soekarto, 1990). Sensory test was used for this research called the 
hedonic test (Test A) by 20 panelists’ students. During test, each panelist also was required to put comments about 
products. This test was aimed to determine the most preferred product. 
On this test panelists were asked to be determined their personal response to color, aroma and flavor of the 
sample. The response can be a response like or dislike. Furthermore, acceptance of the panelists generally assessed 
by the proportion of each observation such as, color (30%), aroma (40%) and taste (30%). Hedonic scale used a 
numerical scale 1-5, i.e: 1 = Dislike (TS), 2 = Less Likes (KS), 3 = Fair (B), 4 = Likes (S), and 5 = Very Likes (SS). 
3. Results And Discussion 
3.1. Raw Material Analysis 
The results of chemical analysis on extracts of black tea and AB extracts of were shown on Table 1. 
 Table  1. Chemical Analysis of Black Tea extract and AB Extract 
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,*100-24(48
 
Total polyphenol of black tea extract was 416.67 mg / L. Polyphenols is antioxidants that is naturally present in 
tea. According to Shahidi & Naczk (2004), the content of polyphenols in tea leaves is 35% dry weight . Polyphenols 
contained in tea consist of four subclasses, such as flavanols/catechins [(-)-epicatechin gallate, (-)-epigallocatechin, 
(-)-epigallocatechin gallate, and (+) - catechin], flavonols (quercetin, kaempferol, and glycosides), flavones (vitexin 
and isovitexin), flavanones, phenolic acid and depsides (gallic acids, chlorogenic acids, and theogallin). Analysis of 
total polyphenols was obtained from AB extract was 535.36 mg / L. The content of the active substance in the AB 
consist of saponins, tannins, flavonoids, and glycosides (Mursito, 2005). 
Vitamin C on AB extract was contained 24.48 mg / 100g material. The content of vitamin C in AB quite high 
was 24.87 mg of ascorbic acid per 100 grams of sample (Triswandari, 2006). The content of vitamin C which is 
owned by the AB is similar enough with vitamin C content of lemon which is often used in a variety of beverage 
products, which has 27.00 mg ascorbic acid / 100 g sample (Dep Kes RI, 1981). 
3.2.  AB tea Analysis 
3.2.1. Antioxidant Activities 
Analysis of antioxidant activity in AB tea used DPPH (1,1-diphenyl-2-picrylhydrazyl). Reagents DPPH is free 
radicals compounds containing one or more unpaired electrons and is highly reactive, so that to be stable, it will tend 
to take electrons from other molecules that causes abnormalities another molecule and initiate a chain reaction 
damaging tissue. Presence of antioxidant compounds will provide hydrogen atoms to stabilize the free radical 
DPPH. The principle of this method is the reduction of DPPH free radicals by antioxidants. Reduction process is 
characterized by discoloration or fading of the solution, which is from purple (free radicals) into yellowish color 
(free radical compounds are reduced by antioxidants). Color fading will decrease visible light of absorbance values 
on Spectrophotometer, so the lower the value of adsornbace whinch means the higher the absorbance antioxidant 
activity (Widianti, 2012). 
Results of variance analysis showed antioxidant activity of tea with the addition of starfruit extract significantly 
different at significance level α = 5%. Analysis of antioxidant activity has been carried out at five concentrations, 
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were 3.14 mg / ml, 0.62 mg / ml, 0.125 mg / ml, 0.062 mg / ml, and 0.041 mg / ml. Average level of antioxidant 
activity of tea drinks starfruit on the resulting five concentrations above can be seen in Table 2. 
Table 2. Average Level of Antioxidant Activity at Concentration 3,14 mg/ml, 0,62 mg/ml, 0,125 mg/ml, 0,062 mg/ml, and 0,041 mg/ml 
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The numbers in the same column followed by the same lowercase letters means significantly different according to DNMRT at 5% significance 
level. 
According to the result of research seen that antioxidant activity of AB tea at a concentration of 3.14 mg / ml had 
range between 76.80% -91.44%. The highest level was in treatment E (10%) which was 91.44%. The test results are 
the lowest antioxidant treatment A (2%) is 76.80%. At the concentration of 0.62 mg / ml, the antioxidant activity of 
AB tea had range between 38.78% -59.12%. The highest value was also in treatment E (10%) which was 59.12%. 
The test results showing that the lowest antioxidant treatment A (2%) was 38.78%. More addition of AB extract 
increased antioxidant activity due to the influence of chemical compounds contained in the starfruit such as vitamin 
C and flavonoids which have antioxidants activity. 
 
 
Figure 1. The antioxidant activity of AB tea at a concentration of 0.041 mg / ml, 0.062 mg / ml, 0.125 mg / ml, and 0.62 mg / ml. 
The antioxidant activity in AB tea at a concentration of 0.125 mg / ml had range between 2.42% -22.82%. The 
highest levels was treatment E (10%) which was 22.82%, on the other hand the lowest antioxidant was treatment A 
(2%) which was 2.42%. Similar result also obtained at concentrations of 0.062 mg / mL and 0.041 mg / ml. At a 
concentration of 0.062 mg / ml, the highest antioxidant activity was also found in treatment E (10%) which was 
28.01%, while the lowest antioxidant activity was at treatment A (2%) which was 4.57%. Antioxidant activity of AB 
tea at concentration 0.062 mg / ml had range from 4.57% -28.01%. It also seen that more addition of AB extract can 
increase the antioxidant activity of tea. 
At a concentration of 0.041 mg / ml, increasing antioxidant activity also occured. From the table it can be seen 
that the antioxidant activity of tea drinks starfruit at a concentration of 0.041 mg / ml ranged between 0.72% -
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15.54%. The highest level was in treatment E (10%) is 15.54, while the lowest antioxidant activity was in treatment 
A (2%) which was 0.72%. 
According to result, it can be concluded that addition of AB extract into the tea, could increase antioxidant 
activity. Increasing addition of AB extract into tea beverage will show higher antioxidant activity. From the results 
of another study conducted by Sari et al., (2004), antioxidant activity on functional soft drink noni black tea 
antioxidant activity values obtained range from 23.835 to 45.347%. 
3.2.2. Total Polyphenols  
In this research, the standard used for determination of total polyphenols was gallic acid. Gallic acid used as a 
standard solution. Gallic acid is one of the group of phenolic compounds. Gallic acid was usedas a comparison of 
levels of polyphenols on AB tea. Results of measurement of total phenolic compounds was determined in units of 
mg gallic acid equivalents. 
Results of analysis of variance for total polyphenols in AB tea showed that the addition of starfruit extract 
significantly different to total polyphenols of tea. The average level of total polyphenols in AB tea can be seen in 
Table 3. 
 Table  3. Average Level of Polyphenols in AB Tea 
Treatment Polyphenols(mg/L) 
A (2%) 
B (4%) 
C (6%) 
D (8%) 
E (10%) 
512,56 ± 0,22 e 
524,72 ± 0,15 d 
531,24 ± 0,22 c  
551,42 ± 0,65 b  
572,49 ± 0,21 a   
KK = 0,74 %  
The numbers in the same column followed by the same lowercase letters means significantly different according to DNMRT at 5% significance 
level. 
Total polyphenols in which was added starfruit extract obtaining range from 512.56 to 572.49 mg / L. The 
highest value was contained on treatment E is 572.49 mg / L, while the lowest was treatment A which was 512.56 
mg / L. The more additions starfruit extract increased the total polyphenols due to the chemical compounds 
contained in AB such as phenol, steroids / triterpenoids and flavonoids, as well as the content of polyphenols in tea, 
such as flavonoids and catechins. Based on research of Kusumaningrum (2008), which examined total phenol 
concentration in bottle tea beverages on plastic cup obtaining total phenol at 419.85 ppm. 
3.2.3. Catechins Content 
Levels of catechins was determined by dissolving into water, also using at a wavelength of 280 nm. Catechins 
levels AB tea used HPLC (High Performance Liquid Chromatographic), can be seen in Figure 2.  
Based on Figure 2, it can be concluded that AB tea contained catechin which also polyphenols compound. 
According to Damayanthi et al. (2008), camellia-mulberry tea contains catechins 2.33%. explanation of the chart 
can be seen in Table 4. 
3.2.4. Alkaloid Test 
Alkaloid test results of AB tea can be seen on Table 5. Qualitative test was determined by using negative (false - 
positive) test based on whether or not the precipitate formed in solution. Some precipitation reagent can be used to 
separate the types of alkaloids including Wagner reagents, Mayer reagent, and Dragend rorff reagent. Alkaloids 
precipitation reagent for this research was Wagner resulting sludge in chocolate color. AB tea which has been added 
AB extract 2% to 10% contained alkaloid caused by caffeine content of tea. High or low caffeine on tea was 
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influenced by the total of caffeine dilute in water. Alkaloids include alkaline compounds containing one or more N 
atoms, usually in combination as part of a cyclic system.  
 
 
Figure 2. level of cathechins on AB tea 
 Table  4. Cathechin levels on AB tea. 
Treatment Ret. Time Area Height Conc. Area % 
A (2%) 
B (4%) 
C (6%) 
D (8%) 
 E (10%) 
9.555 
9.429 
9.407 
9.438 
9.421 
4616937 
4563773 
4161336 
4267143 
3786082 
751520 
597170 
571523 
599579 
546943 
284.527 
280.747 
252.130 
259.654 
225.446 
76.271 
57.989 
58.436 
59.847 
62.686 
Note : cathechin was read on peak 3. 
3.2.5. Vitamin C Content 
Results of analysis of variance for total vitamin C in AB tea showed that the addition of AB extract significantly 
different at significance level α = 5%. The average level of total vitamin C in AB tea can be seen in Table 6. 
 Table  5. Alkaloid Test Results of AB Tea 
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Treatments Alkaloid 
A (2%) 
B (4%) 
C (6%) 
D (8%)  
E (10%) 
 + 
 + 
 + 
 + 
 + 
Note: (+) containing alkaloid 
(- ) not containing alkaloid 
 Table  6. The Average Level of Total Vitamin C in AB Tea 
Treatments Total Vitamin C (mg/100g)  
A (2%) 
B (4%) 
C (6%) 
D (8%)  
E (10%) 
14,51 ± 0,44018  e 
16,72 ± 0,50831 d 
18,04 ± 0,25426 c  
19,50 ± 0,38753 b  
21,26 ± 0,43942 a   
KK = 4,26 %  
The numbers in the same column followed by the same lowercase letters means significantly different according to DNMRT at 5% significance 
level. 
Based on the table 6 it can be seen that the content of vitamin C in AB tea ranged from 14.51 to 21.26 mg / 100 
gr. The highest content of Vitamin C was treatment E (10%) which was 21.26 mg / 100 g, while the lowest content 
of vitamin C was treatment A (2%) which was 14.51 mg / 100 g. More additions of starfruit extract increased 
vitamin C content. According Triswandari (2006), the content of vitamin C in AB quite high at 24.87 mg of ascorbic 
acid per 100 grams of sample. According Dep.Kes.RI (1971) cit Linga (1990), the content of vitamin C in the AB 
was 25 milligrams in 100 grams of fresh fruit. 
The stability of vitamin C in the product can be affected by various factors. Beside the ability as water soluble, 
vitamin C also easily oxidized which can be accelerated by heat, light, alkali, enzymes, oxidants as well as copper 
and iron catalysts (Winarno, 1997). According to Ball (1994), vitamin C tend to be more stable when stored at low 
temperatures. Therefore, it is advisable for storage products at a low temperature to minimize the decreased levels of 
vitamin C. 
3.2.6. Total Plate Count 
Microbiological analysis was aimed to determine the level of danger microorganisms contained on food. Beside 
that, microbiological analysis is also an indicator of sanitation or safety of a food to determine the quality of 
foodstuffs. In this research, total microbial test performed using plate count method. The principle of this method 
determines microorganisms grown on agar, then the microorganism cells will multiply then forming colonies which 
can be seen directly and counted by eye without using a microscope (Fardiaz, 1992). The average value of 
microorganism on AB tea can be seen in Table 7. 
Analysis of total plate count on tea extract added AB on day 0 indicates total microbial 0 (no growth) due to 
drink tea starfruit still in new condition. According to Parikshit (2011), AB act as antimicrobia. According to SNI 
01-3143-1992 a bottled of AB tea beverage containing a maximum of 2.0 × 102 colonies / ml. Based on research 
conducted by Kurniawan (2008), concerning microbiological testing on apple flavor tea and jasmine tea aroma in 
transparent plastic cup packaging on day 0 indicates total microbial 0. During two-week growth of microbes in the 
tea reached range from 1.4x 101 to 2.6 x 102 colonies / ml. This shows that all samples of tea has increased the total 
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number of microbes but was still safe according to SNI 01-3143-1992, which maximum of 200 colonies / ml total 
microbe, except on treatment A which had a total of microbes 2.6 × 102 colonies / ml. 
 Table  7. The Average Value of Microorganism on AB Tea ( day -0 & day-14) 
Treatments Day-0  Day-14 
A (2%) 
B (4%) 
C (6%) 
D (8%)  
E (10%) 
02,6 x 102 
08,5 x 101 
05,0 x 101 
01,4 x 101 
04,2 x 101 
 
Pasteurization is able to kill most microbes contained in the material of food. Slow growth of microbe also could 
be effected due to the water used to extract, boiled beforehand and temperature while extraction also high (90°C). In 
addition before being packed into a plastic cup, it rinsed with water (80°C) supporting possibility growth of 
microbe. Preservative added to product which was sodium benzoate starfruit were also able to maintain the quality 
until storage for two weeks. Preservatives are added to protect the product from microbial growth by creating an 
atmosphere that does not support growth. Mechanism of sodium benzoate as a preservative is based on the microbial 
cell membrane permeability to molecules of benzoic acid which is not diluted. Microbial cells always have a neutral 
pH. When the microbial cells into acid / base there will be a disruption in the organs of cells that inhibited 
metabolism and eventually some cells will die (Winarno & Laksmi, 1974). 
3.2.7. Sugar Content 
Sugar content in AB tea was measured by using a refractometer. The average levels of sugar content AB tea can 
be seen in Table 8. 
 Table  8. The average levels of sugar content AB tea 
Treatments Total Sugar (0Brix)  
A (AB extract 2%) 
B (AB extract4%) 
C (AB extract6%) 
D (AB extract8%)  
E (AB extract10%) 
11,17 ± 0,20276 c 
11,37 ± 0,08819 c 
12,10 ± 0,05774 b  
12,27 ± 0,08819 b  
12,76 ± 0,15000 a   
KK = 1,51%  
The numbers in the same column followed by the same lowercase letters means significantly different according to DNMRT at 5% significance 
level. 
Results of analysis of variance to sugar content in AB tea showed that the addition of starfruit extract 
significantly different at significance level α = 5%. Based on the above table it can be seen that the total sugar in 
tea ̊brix which ranged from 11.17 to 12.76, which means that from a 100 ml AB tea, 11.17 to 12.76 ml that was 
dissolved solids in the form of sugar. The highest sugar content was treatment E (10%) which was 12,76 ̊brix, while 
the lowest was treatment A (2%) which was 11,17 ̊brix. Increasing of sugar content along with the addition of AB 
extract because caused it contains a about 2-4 ̊brix sugar content. 
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3.2.8. Sensory Evaluation Test 
Sensory evaluation test is one of test which aims to determine sensory that is accepted from food. It can 
determine the preference level of sensory that panelists are accepted on drink tea with the addition of AB extract on 
color, aroma and taste. Total panelist on this test were 20 panelists. 
Based on the results of organoleptic test on five evaluation parameters such as 1 = Do not Like (TS), 2 = Less 
Likes (KS), 3 = Fair (B), 4 = Likes (S), and 5 = Very Likes (SS) to color, aroma, and taste, determined one of the 
most favored treatment by the panelist which can be seen in Table 9, organoleptic test resume. 
 Table  9. Sensory evaluation 
!  !) =& 
  # !
,2<-
,4<-
,6<-
,8<-
,10<-
45<
60<
65<
70<
80<
40<
60<
75<
80<
60<
60<
55<
60<
75<
70<
145<
175<
200<
"(
210<
3.2.9. Color 
The color of AB tea was pale brown. Many additions of AB extract, the color of tea became more pale and more 
prefer by panelist. The color was obtained because component in tea is polyphenols. The main result of oxidation of 
polyphenols will provide a distinctive color to the steeping tea. Polyphenols are oxidized to teaflavin and tearubigin. 
Teaflavin will effect to its clearness and will give a bright yellow color in steeping tea, while tearubigin will give a 
dark brown color on the tea steeping. 
Color can change due to chemical changes which occur during storage as the oxidation of catechins becomes 
teaflavin and tearubigin which will affect to the color of tea. Transparent packaging that was used in tea drinks could 
get easily Exposure by sunlight which will trigger oxidation of catechins which makes the color red tea drinks tend 
toward yellow (Kurniawan, 2008). 
3.2.10. Aroma 
According to Kurniawan (2008), the quality of tea depends on polyphenols because during the extraction, 
polyphenolic compounds will be transformed into compounds that produce color, flavor and aroma desired. 
According Ciptadi & Nasution (1979), component which can forms aroma called essential oils that is volatile and 
easy to be reduced. According to Pino et al. (2004), the distinctive aroma of AB green varieties are interactions 
between compounds nonanal, nonanoat acid, and (E) -2-nonenal. Winarno (1997) stated, that smell of food is much 
determine the sensory on food which consists of three components, which are smell, taste, and oral stimulation. 
3.2.11. Taste 
Taste is a parameter that was used to assess sensory that accepted on food. According to Sibuea (2003), tea 
catechins are water soluble, colorless, and bring bitter nature on steeping tea. Bitter taste of brewed tea can be 
reduced by the addition of AB extract so as to give by giving a new flavor to the drink tea. Flavor in tea was affected 
by the taste of sweet, sour, and astringent. AB’s leaves were affected sour taste in tea because containing vitamin C. 
According to the Linga (1990), AB contains vitamin C which has a total of vitamin C is 25 mg / 100 g fresh fruit. 
According to Pino et al. (2004), the compounds responsible for flavors in the AB is (Z) -3-heksenol. 
From Table 9 shows the sum of the percentage value on parameters like and very like, obtained by the treatment 
which had the most favored from three categories examined, which were color, aroma and taste. The most treatment 
was preferred by the panelists was treatment D (addition of AB extract 8%). 
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Figure 3. Sensory Evaluation Test of AB Tea. Explanation of Graph: A (AB extract 2%), B (AB extract4%), C (AB extract6%), D (AB extract 
8%), E (AB extract10%). warna (mean color), rasa (mean taste), aroma (mean aroma). 
3.3. Conclusion  
Based on the research that has been done can be concluded as follows: The addition of AB extract on tea 
beverage was affected to increase antioxidant activity, total polyphenols, catechins, vitamin C, total sugars, total 
plate count. The addition of AB extract could give a new flavor to the tea.The results of sensory evaluation test for 
color, aroma and taste of AB tea generally be accepted by the panelists with a range of pecentages 40-80%. Product 
D (addition of AB extract 8%) was selected as the most preferred product because 70 - 80% of the panelists prefered 
this product. 
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